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Introduction iy

Where we are:

* We tuned the Gflash hadronic lateral profile to agree with the measured profiles in
the Central. Tuned parameter values are currently used for all detector parts.

» Various iterations to tune FEDP and relative sampling fractions were done in the
Central using the new lateral profile (see previous Shawn's talks).

e What is the impact for the E/p measurement in Crack and Plug?

This talk:

e Establish “reasonable” measurement of E/p versus p in Crack and Plug based on
all available isolated single track data.

e Comparison with MC (FakeEv + MB) based on cdfSim/ProductionExe 6.1.4int1
(MCv6 B).

* E/p dependence on lateral profile and background.
e Appendix: E/p distributions.
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Di-Jet Balance

e Ken showed in the last Simulation
Group meeting that the MC based on
the new tuning significantly
underestimates the measured di-jet
balance in the Crack region.

e Agreement in Plug region not bad but
still improvable.

e Simulated JES in Crack/Plug is lower
w.r.t. old tuning.
More leackage of energy at the jet
cone boundaries due to wider profiles
at high p?
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Data Sets )

Single Track Trigger Data: statistics production
e 3,4,7 GeV/cthres.: gjtcOd ~16M events 5.3.3_nt
e 10GeV/cthres.:  gjtcOh_stt10 ~4M events 6.1.2
e 15(GeV thres: gjtcOh_stt15 ~6M events 6.1.2
Minimum Bias Data:
e gmbsQd ~21M events 5.3.3_nt
Remarks:

e STT data contain single tracks in crack/plug region as byproduct

e STT data has no visible threshold effects in crack/plug:
Have verified that there are no charge asymmetries (as e.g. observed in the
gjtcOh_stt15 sample in the central)
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Track Selection

Event quality:
e Number of vertices: 1
e [Z(vertex)| < 60cm

Signal region:;
e 7x7 isolation

* Track extrapolates to PES of signal regions:

“Crack” = Tower 10 and 11
“Plug” =Tower 13, 14,15
e Partial CES isolation for crack towers

Track quality:

COT hits Silicon hits

axial  stereo| axial stereo z
Crack: [>20 =20 | >4 - -
Plug: |>7 >7 >4 >2 >2

Using 10 tracks is crucial for reasonable
E/p measurement in the plug!
(see e.g. my SGM talk of July 20, 2005)
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Signal Definition

e Tracks are extrapolated to PES for both EM
and HAD compartment
* Plug: adjacent towers in ¢ are paired

signal contribution

background estimate

X extrapolated track impact point

0
or:lnd EM HAD A EM HAD —
Signal: ~ 3x1 strip 3x1 strip
Backg: 1.5 x (near + far block) X X
Contour cut: In'! <0.6, 10"<0.9 | far strip |
L
) n
m EM HAD A EM HAD
Signal:  2x2 blocks 3x3 blocks
Backg: 2x far strip (1x2) 3xfar strip (1x3) X X
Contour cut: In™l <0.9, l¢™1<0.9 EER
L
n

Plots shown in the following:

EM, HAD, TOT=EM+HAD, MIP=HAD (EM<670MeV)
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gjtcod Signal and Background (Data Only, Simple Means) crees) W
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Corrected Signal (Data Only, Simple Means)
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Using Gaussian Means in the Plug ===

 Different data sets generally provide a consistent measurement of the
single particle response.

e Exception: EM response in the plug at p>5GeV/c.
gjtcOh_stt15 > gjtcOh_stt10 > gjtcOd > gmbs0d
Different contributions due to correlated backgounds?

e For TOT, uncertainties due to background problems can be absorbed
using Gaussian means instead of simple means.

e Apply “converging Gaussian fits” to TOT and MIP distributions in the plug
for p>4GeV/c to extract mean and sigma.

e Fortower 10, Gaussian fits are not feasible. To be consistent, employ
simple means for both crack towers
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Gaussian Fit Example (gmbs0d, Plug) ===
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Simple means
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MC Samples )

MC samples were generated isolated tracks using FAKE_EV:
e 3tracks per event

» flat spectrum, Inl=0.72 - 2.1 (covering towers 6 to 17)

e pions/kaons/protons ~ 6/3/1

e processed with cdfSim / ProductionExe 6.1.4int1 (MCv6 B)
Pythia Minimum Bias Tune A superimposed on top of each event

For the comparison data/MC, the data points from the four individual data
samples gjtc0d, gjtcOh_stt15, gjtcOh_stt10 and gmbs0d, were first corrected for
background and then combined using the weighted average.
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Fakeev Minbias vs Data Average o) §
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Findings
* Intower 11 and Plug, the MC significantly exceeds the EM and TOT response for
p<6GeV/c and underestimates EM and TOT for p>6GeV/c

e Simulated HAD reponse in fair agreement with data (tower 10+11) at p<4GeV/c but
generally systematically lower at higher p

e Simulated MIP response ok in Plug, a little too low in Crack.
Possible explanation: Leackage effects due to limited signal region.

(a) Widening the lateral profile at p>5GeV/c increases leackage
(b) Narrowing the lateral profile at p<5GeV/c decreases leackage
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2 12
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i, N MC/Data
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Effect also present in the central (few %) but is larger in the plug (finer granularity)
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Dependence on the Lateral Profile e f

e So one problem of tuning the simulated absolute single particle response in the
Plug is the current signal definition (EM 2x2 blocks, HAD 3x3 blocks)

e The past tune at p<5 GeV (shown in last slide) looks optically nice but relies on the
assumption of (probably wrong) lateral profile parameters:

- derived using limited isolated tracks statistics

- mainly based on SISA tracks faking too low E/p due to resolution effects
(see my SGM talk July 20" 2005)

e Widening the signal region would probably increase mismeasurements due to
background contribution. Furthermore, only 4 towers in Plug can be “hit” by 10
tracks.

We need to make the simulated lateral profile in the Plug as perfect as
possible before adressing the issue of tuning of the absolute response.
Central tuning results are still not optimal for the Plug (too narrow
profiles at low p.)
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Effect of Varying the Lateral Profile

* The following plots show the effect of varying the Gflash lateral profile
core parameter R, from 0.05 to 0.50 as a function of the tower

(towers 6 - 15)
 Old R, values used in Gen-5:

p<5GeV/c: 0.490
p>5GeV/c: 0.015

e For this study, only FakeEv Pions w/o Pythia MB were generated.

e Have also looked how the impact of the underlying event on E/p
changes from tower to tower.
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Dependence on Lateral Profile (Wall)
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tower 9
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Dependence on Lateral Profile (Crack)
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Drastically increased effect starting with tower 11.

(No effectin EM of tower 10 because of poor instrumentation + more passive material?)
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Dependence on Lateral Profile (Plug)
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E/p 3x1 (sig,bck), tower 11
B
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Impact of MinBias (Plug)
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Conclusions
* (Consistent measurement of single particle response in Crack and Plug

using different data sets.

 |nterdependence of lateral profile and absolute E/p response in the Plug
caused by non-negligible shower leackage effects due to limited signal
region.

 (Careful tuning of the lateral profile before tuning the absolute response
necessary.

e Currently used lateral parameters derived from the Central (see
previous talk) still not perfect.

* Based on the currently used lateral profiles, the simulated energy scale
in Crack and Plug has to be decreased at low p and increased at high p.
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Appendix: Normalized E/p Distributions
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i O 0.526+0.312 ! 0 0.374+0.297 ]

E 0.524+0.310 .12} A 03610297

008 A 0.524+D.310 7 0.12} A 1 |

B ¢ 0.496+0.259 o ¢ D0370+0.313

. — D.456+0.214 ’ —— 0.349:0.210

D.D6 L& (e ]
- 0.08

0.04 B:ne

0.02[{

E/p E/p
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Tower 11 (8-12 GeV/c =

[BerxELEy Lan]

EM/p (sig, 8.0<=p<12.0): tower 11 HAD/p (sig, 8.0<=p<12.0): tower 11

IIII|IIII|IIII|IIII|IIII|IIII|_ IIIIIIIII|IIII|IIII|IIIIIllll_
% o gjtcdd (580) 0.6

0.35
O gjtcOh_stt10 (80)
\ 05

jtcDh_sti15 (295)

0.3

] ¢ gmbsOd (370) ] ]
G i —— fakeev_mb (7985) - 04 =
0.2H 3 N
[ i 0.3 ~ -
0.15[ L : 1
WEkL : 02H ]
0.1 :_ i 1 _: : -
0.051 = o1 E
£ o b, & e 3 oo :
AV T AT AT W VAN W N SN W T N M W W A VW A Eov o b e s s be ey byw v byyag 1
D 05 1 15 2 25 3 D 0.5 1 1.5 2 25
E/'p E/'p
TOT/p (sig, 8.0<=p<12.0): tower 11 MIP/p (sig, 8.0<=p<12.0): tower 11

E T 7T T 1 7T I T r1rrirt I L L L] | LEELERLL I LI B B I i LI | LI B | I LI B B | I LEL L | LELEELEL ! A
0.2 mean * rms_| 48 mean=* rms J
Ml O D.544+0.257 ’ o 0.462+0.302 7
O 0.641+0.468 0.16 0 0.474+0.3107
045 , 0.5 B_ 0.14 A D43 L-?l_'!'-"_:
i 4 ¢ 0.534+0.254 | 0.12 ¢ D0458+0.297 7
— 0.452+0.184 - ’ — 0.405+0.196 7
0.1k N 0.1 e
i 1 o008 3
- = 0.06 { -
0.05 — 2
i i £ ]
1 o0.04 3
% 0.02f 3
of : 1174 -
L1 1 1 | 11 1 1 I Ll 1 1 I L 1 1 | I T . | I L1 1 I I B L1 1 1 I LAl 1 I LLL I_I_l Ll I S - - | Ll ll I —

D 05 1 15 25 3 [i] 0.5 1 1.5 2 25 3
E/p E/p
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Tower 11 (12-16 GeV/c i

[BerxELEy Lan]

EM/p (sig, 12.0<=p<16.0): tower 11 HAD/p (sig, 12.0<=p<16.0): tower 11

; N 0-4.‘5IIIIIIIII|IIII|IIII|IIIIIIIII
0.4 O gjtcDd (109)
O gjtcOh_stt10 (15) 04
0-35 \ aitcDh sti15 (B4)
& L gjicun_siiio (D%) 0.35
0.3f ¢ gmbsOd (47)
—— fakeev_mb (8112) 0.3
0.25

0.25

T FTARA AR R Rl R EEE FEET Y ST S SRl EEa b

0.2
02f
0.15 -
0.15F
0.1 N
-y 0.1
0.05F - 2
E J 3 D.DS_—
OF L - : '
L FRVIE T NN M A T A N Y A ok VAL | 1Y TR A OISO T O O A A |
D 15 2 25 3 D 0.5 1 1.5 2 25
E/'p E/'p
TOT/p (sig, 12.0<=p<16.0): tower 11 MIP/p (sig, 12.0<=p<16.0): tower 11
_I LI L | LI B | I LU L I L | LEELERLL I LI B B I_ ﬂ! LN L m LI | LI L I LI B B | I L L | LB !-
i meant rms | 1 meanzx rms
i 03K -
0.2 Il o D0.537+0.244_ 1 o 0.489+0.289 -
25 1 ] x ]
o os5e3:0247] o |4 O 0417+0.262
i 1 A D.616+D.332 11l1L,.L A 0.429+0.305 ]
015 4471 0 0.565:0.2737] 620 TT ¢  D.650+0.349 ]
— 0.478+0.179 i ﬂ —— 0.440+0.202
0_1- 5 0.155- ]; ['___" —:
1 ot ;
oosi-f 1 H Tl 8T 5

|

PR RN TS T O NN A A SN S W A S Y A A G A A [ il ST S T A T A A A SR O |

D 05 1 15 2 25 3 D 0.5 1 1.5 2 25
E/p

me
]
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Plug (0.5-2 GeV/c =

[BerxELEy Lan]

EM/p (sig, 0.5<=p< 2.0): plug HAD/p (sig, 0.5<=p< 2.0): plug
0-1 _I LB | LU | LI L I LU | UL L | UL N N B ) I LU I LU | UL L I LB | B L) i_
i O gjtcDd (249812) - ]
i 2 O gjtcOh_stt1D (30115 05; =
[)_gg;_ @; A gjteDh_stt15 (30823] ; ]
I o,;% ¢ gmbsOd (425159) 1 0.4H ]
| P —— fakeev_mb (18029) | I ]
o.06% 4] = i .
i ] 031 =
0.04 02fl ]
0.02 oiitl 1

.......

v} 1T T s D

] 0.5 1 : ; (]
E/p

TOT/p (sig, 0.5<=p< 2.0): plug MIP/p (sig, 0.5<=p< 2.0): plug

D.Ds|||I|IIII|III||I||I|I|II|I|IIT _IIIIIIIIIIIIII|IIII|IIII|IIII'_
E mean + rms ] 0.5|- mean+ rms—
Sl O 0.836+0.577 - - 0 D.386+0.505
TH O 0.870+0.594 . 4§‘ O 0.398+0.514
4| A D.849:+D582 ] 8 A D.391:0.507
0.04}} — I i
I 0 D.775+0.5417] H o 0.359+0.481
I —— 0.94440.648 - 03H —— D.452+0.577-
0.03f} . i ]
& 3 0.2l -]
0.021 = 1 ]
0.01F- = S | ]
0 [ L1 1 | L1 1 | L1 1 1 I | I S . | | 1 " ‘ e ]

0.5 1 15 2 25 3 %

E/p - E/p

Pedro Movilla Fernandez (LBNL) 39 Simulation Group Meeting Apr 6", 2006



. |

Plug (2-3 GeV/c e

[BerxELEy Lan]

EM/p (sig, 2.0<=p< 3.0): plug HAD/p (sig, 2.0<=p< 3.0): plug
0-16_IIII|IIII|IIII|IIII|IIII|IIII+ :IIIIIIIIIIIIII|IIII|IIIIIIII
B O gjtcDd (124130) 04F
0.144 O gjtcOh_stt10 (1544 -
I Lo L e 0.35H
[ o A gjteDh_sti15 (4673 1
012170 ¢ gmbsOd (186478) S

0.1 —— fakeev_mb (8898)
’ 0.25

0.08 0.2

0.06 0.15

0.04 0.1

0.02- 0.05F]

pa by e by byg by b 90,

sosbogaa ben bt b la s losasly

0 0
0.5 1 0 ; ]

E/p E/p

TOT/p (sig, 2.0<=p< 3.0): plug MIP/p (sig, 2.0<=p< 3.0): plug
| L L | T 1 | T T 11 I T T L | L I | | L B | L N LI L I LI LI I T L | | Trrir I T 11 | L L
0.060 mean rms - g meanzx rms |
@ O 0.810+0.492 ] 0.25H O 0.545:0.504-
[ + 5 ]
0.05F O 0.840+0.512 - g O 0.560+0.517
i A 0.820:D.501 3 02 A 0.539+D.498
0.04F- 0 D.765:0.465 - i ¢ 0.525+0.491 ]
E —— 0.896+0.585 1 —— D0.574+0.578
- 3 0.15H i
0.03|- - i ]
- ; 0.1/} ]
D.02H = i ]
0.01F = e 3

D: PR T T NI N A A T A T I Y A """'-"—'-::='. i i
0 0.5 1 1.5 2 cn 05 1 : y

E/p E/p
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Plug (3-5 GeV/c

EM/p (sig, 3.0<=p< 5.0): plug

D.16

0.14

D.12

01

0.08

0.06

0.04

0.02

- | | "o gjhl::Dd (ssolzo) —L
A O gjtcOh_stt10 (12331)
ib A gjteDh_stil15 iC-:Etf_“"!ET‘_
¢ gmbsOd (123039)

—— fakeev_mb (6212) 1

TOT/p (sig, 3.0<=p< 5.0): plug

D.DT:— mean £ rms_

; O 0.814+0.435 1
0.06 O 0.836+0.454

i A 0.832+0.446 ]
- 0 0.779:0.4107

- —— 0.853:0.514 ]
0.04 =
0.03F :
0.02 2
0.01jgf 2

Pedro Movilla Fernandez (LBNL)

rrr [ rrr [T [ rr o[ rrrr T T

IR T T AN S S T AN TN S A B

0.5 1 1.5

HAD/p (sig, 3.0<=p< 5.0): plug

LI L I T L I T LI | UL L L I UL L L L l_
0.3 ]
0.25 -
:
0.15} -
:
0.05} ]
)
()]
E/p
MIP/p (sig, 3.0<=p< 5.0): plug
0-14 T 1T T 1 I LI LI I T L | | Trrir I T 11 | | INE N O |
meanzx rms |
0.12 o D.B77+0.462]
O 0.664+0.448 ]
0.1 A D.B75:D.454]

o 0.665:0.455 1

0.08 —— 0.732+0.547]

0.06

0.04

0.02 [&He™

PR S AN S AT A TR R N Lot b
c[) 05 1 1.5 2
E/p

. |
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Plug (5-8 GeV/c ]

[BerxELEy Lan]

TN T T N S M A Y

0.5 1 15 2 ik -'-.

EM/p (sig, 5.0<=p< 8.0): plug HAD/p (sig, 5.0<=p< 8.0): plug
'S T N | | LU | LI L I LU | UL | UL I_ LB I LU I LU | UL L I LB | B L)
i o gjtcdd (31000) 3 0.2 -
0.ale O gjteDh_stt10 (4175)_— 0.18f ]
0 A gjteDh_sti15 (1267 6] 0.16 3
¢ gmbsOd (31554) - ]
0.15 —— fakeev_mb (5821) — 0 B
] 0.12 -
L ] 0.1 .
0.1 - 3
g 3 7 0.08 ]
" ] o.08F 3
0.05f % ] ]
; ] o004 =
i i 0.02 3
D Bl -3 -1
S O W T T O T v M O S S T ¢ 0
(] 0.5 1 1.5 2 25 3 (] ;
E/p E/p
TOT/p (sig, 5.0<=p< 8.0): plug MIP/p (sig, 5.0<=p< 8.0): plug
: LU | LU | LI I I LI | LI L | L t LT T I L UL I L | LI I LEELLEL | L '_
0.08- mean rms— 0.08 I_ meanz* rms_:
- o 0.838+0.384 - o D.797+0.374 ]
0.07F = C ]
g O 0.861+0.405 ] 0.07}- O 0.796+0.387]
0.065 A D.BB3+D.4157 BOEE. A 0.783:0.382 3
C 0 0.799+0.350 3 : ¢ 0.789+0.374 ]
0.05:— 0.762+0.383 7 0.05F —— D.816+0.405
0.04f 1 ook o
0.031- 31 o.osf 3
0.02F = 0.02 —
0.01f — 0.01 -
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Plug (8-12 GeV/c =y

[BerxELEy Lan]

D.01

it
|

PO TN A A T W NI SN M A T A A [ T O NS A S|

0 05 1 1.5 2 25
E/p E/p

EM/p (sig, 8.0<=p<12.0): plug HAD/p (sig, 8.0<=p<12.0): plug
0-22 i L | LU | LI L I LU | UL | UL I LB I LU I LU | UL L I LB | B L) !-
H O gjtcdd (6828) : 0.12 .
0.2 O gjtcOh_stt10 (1031 .
0.18j gjtcDh_stt15 (333213 0.1 i
0.16f 6 gmbsOd (5189) ]
0140 —— fakeev_mb (1 3775)_5 0.08 -
0.12 = ]
= 0.06 -
0.1 = i
0.08[F 3 - -
& ] 0.04\- -
0.06 = [ ]
0.04;- - 0.021 B
0.02f~ 3 [ ]
D F i ’ D_ PRI S I R A A A .-':‘ i
0 0 05 1 15 3
E/p E/p
TOT/p (sig, 8.0<=p<12.0): plug MIP/p (sig, 8.0<=p<12.0): plug
E LU | LU | T 1 T I LI | 1T 17 | L B | E 0 1_| L L I L U I L | Trrrr I T T 17T | L
0.09F mean + rms 2 = I meanzt rms |
5 035 ¢ 0.865+0.350 7 - ©  0.846+0.310
TE O 0.906:0.3967  0.08| O 0.847+0.289_
D.OTH A 0.937+D.4367 i A 0.8510.342 ]
0.06E 0 0.822+0.311 - ¢ 0.843+0.302
E —— 0.746+0.296 - Bl i —— D.857+0.308
0.05F 5 X il
0.04F 1 o4 .
0.03F E ! |
0.02F 4 ey =
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EM/p

Plug (12-16 GeV/c

HAD/p (sig, 12.0<=p<16.0): plug

(sig, 12.0<=p<16.0): plug

D.15

0.1t

[rrrrrrrryrrrrprr T T T T

o gjtcod (1395)
O gjtcOh_stt10 (264)

jtcDh

sti15 (819)

¢ gmbsOd (742)
—— fakeev_mb (15046)

0.05
D'_ N P AT L "
S AR AN SN N T W T YT T O N W W A MO W A -
0 0.5 15 25 3
E/p
TOT/p (sig, 12.0<=p<16.0): plug
S | T 1 | T T 11 I T T L | L I | | L L l_
0.1 mean + rms—|
o 0.891+0.354
i .
- O 0.928+0.441 ]
A 1.002+D.4B6
E ¢ D.816+0295
0.06[~ —— 0.765+0.255

0.04

0.02

PN T N S M T A S A N A AU A S
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0.5 1.5 25 3
E/p

44

. |

Ea'wx.ln.

0.06ff:

0.04

PRI S NN SN W TN NN NN T N SN T N Y W T BN

0.02|-
D__ = s & o oo, & I
p v bov v e b vv e Tyw v Pyvowv b baw g
D 05 15 25 3
E/p
MIP/p (sig, 12.0<=p<16.0): plug
T T T 1T I IIII- T I L | Trrir I T 11 | L ]
0.12 mean=t rms |
o D.855+0.295
0.1 O 0.803:+0.475
11l A DA 0.302
0.0l " ¢ 0.801:0.297
i | x| —— 0.86440.252
0.06 ! .
ne -
0.04 .
0.02f | ]
q] 05 1 15 2 25 3
E/p
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Plug (16-24 GeV/c) e

[BerxELEy Lan]

0.2

EM/p (sig, 16.0<=p<24.0): plug HAD/p (sig, 16.0<=p<24.0): plug
_IIII|IIIIlIIII|IIII|IIII|IIII!I_ ..IIIIIIII|IIII|IIII|IIIIIIII|I
E o gjtcdd (536) ] 0.25
O gjtcOh_stt10 (125) -
gjtcDh_sti15 (476) -

¢ gmbsOd (193)
—— fakeev_mb (16943)

0.15

PRI T N SN T NN VT T W N T T T (N W S S AN A

0.2l _‘ 0.1 4
0.1 1 oosf
v] ] D- [ R O A A A A T it | it )
(] 0.5 1 1.5 2 25 3
E/p E/p
TOT/p (sig, 16.0<=p<24.0): plug MIP/p (sig, 16.0<=p<24.0): plug
N LI L | | L B ) I L e | | LI I | | LI I L | F L] ] =1 T 1TF I T T | LB DL I LB I LI L | | LI I | I L=
- mean * rms - B _J'_ mean=* rms
0.35F = 0.5~ .
- O 0.92840.354 i o 0.852+0.196 ]
030 O 0.975+0.361 ] i e 0 0.873+0.193 ]
i A 1.083+D.498 ] 0.4~ A 0.845iD.2767]
0251 1 | 0 0.884+0.287- i - ¢ 0.832+0.275 ]
E —— 0.82740.242 ] o3l —— 0.920+0.229 ]
0.2f = : ]
0.15f . 0.2k -
[ =] B =t a
0.1F 3 B ]
N _ 0.1— -]
0.05F ] [ ]
D . e iyt 1, l.“ "-: L1 11 | 11 - 1 I Ll L 1 | Ll L L I L 7
0 0.5 1 1.5 2 2.5 3 % 0.5 1 1.5 2 25 3

E/p E/'p
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